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[57] ABSTRACT 

An image reading apparatus includes a line sensor for 
reading an image of a document sheet, an A/D converter for 
converting image data from the line sensor to multi-level 
image data, a binariZation comparator for converting the 
multi-level image data from the A/D converter to bi-level 
image data and an image processing IC for selectively 
outputting the multi-level image data from the A/D con 
verter and the bi-level image data from the binariZation 
comparator. The number of read pixels in the multi-level 
image data output mode is set to be smaller than the number 
of read pixels in the bi-level image data output mode. 

17 Claims, 6 Drawing Sheets 
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IMAGE READING APPARATUS AND IMAGE 
RECORDING APPARATUS 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The present invention relates to an image reading appa 
ratus for reading an image of a document sheet and an image 
recording apparatus for recording an image on a recording 
sheet. 

2. Related Background Art 
Aprinter having a recording head such as an ink jet head 

or a thermal head mounted on a carriage and recording an 
image on a record sheet by the recording head by moving the 
carriage has been used as an output device of a personal 
computer and a Word processor. 

In such a printer, it has been proposed to mount an image 
reading unit having a photo-electric conversion function in 
place of the recording head on the carriage to read an image 
of a document sheet for use as a scanner for inputting a read 

image data to the personal computer or the Word processor. 
In order for such a printer to fully function as the scanner, 

it is required to not only read the image of the document 
sheet as a black and White bi-level image but also read it as 
a multi-level image having black and White as Well as 
half-tone densities as the processing function of the personal 
computer is enhanced. 

HoWever, in the reading of the multi-level image, the 
image processing of several times as much data amount as 
that required for the reading of the bi-level image is needed, 
and in order to alloW both the bi-level image reading and the 
multi-level image reading, the system should be con?gured 
to meet the multi-level image reading operation Which 
requires a large amount of data. This leads to the increase of 
a memory capacity and the increase of a processing time. 
When the system con?gured to ?t the multi-level image 
reading operation is frequently used in the bi-level image 
reading, the construction for the multi-level image reading is 
Wasted, Which is not suitable. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide image 
reading apparatus and image recording apparatus Which 
alloW not only the bi-level reading of a document image but 
also the multi-level reading of the document image With a 
simple construction. 

It is another object of the present invention to alloW the 
reading of the document image by utiliZing a construction of 
an image recording apparatus for recording an image on a 
record sheet. 

It is still another object of the present invention to provide 
image reading apparatus and image recording apparatus 
Which alloW high quality reading of an image With a simple 
construction. 

In accordance With the present invention, there is pro 
vided an image reading apparatus comprising a line sensor 
for reading an image of a document sheet, ?rst conversion 
means for converting image data from said line sensor to 
multi-level image data, second conversion means for con 
verting the multi-level image data from said ?rst conversion 
means to bi-level image data, and output means for selec 
tively outputting the multi-level image data from said ?rst 
conversion means and the bi-level image data from said 
second conversion means, Wherein the number of read 
pixels in the multi-level image data output mode is smaller 
than the number of read pixels in the bi-level image data 
output mode. 
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2 
In accordance With the present invention, there is also 

provided an image recording apparatus comprising feed 
means for feeding a record sheet, a carriage for mounting 
thereon a recording head for recording an image on the 
record sheet and drive means for moving said carriage 
relative to the record sheet, Wherein a read unit for reading 
an image is removably mounted on said carriage in place of 
said recording head and said carriage having said read unit 
mounted thereon is moved relative to a document sheet fed 
by said feed means to read an image of the document sheet, 
and the number of read pixels in the multi-level image data 
output mode of the document sheet image is smaller than the 
number of pixels in the bi-level image data output mode. 
The above and other objects of the present invention and 

the advantages thereof Will become apparent from the fol 
loWing description of the invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 shoWs a construction of an image recording 
apparatus in accordance With the present invention, 

FIG. 2 shoWs an overall block diagram of the apparatus, 
FIG. 3 shoWs a structure of major parts of a mechanical 

unit, 
FIGS. 4A to 4C illustrate the number of sensor pixels, 

FIG. 5 illustrates a range of reading, 
FIG. 6 illustrates selection of bi-level and multi-level. 
FIGS. 7A and 7B illustrate a range of reading in a signal, 
FIGS. 8A and 8B illustrate a range of reading, and 
FIG. 9 illustrates a characteristic of illumination light 

intensity. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 shoWs a construction of an image recording/ 
reading apparatus in accordance With the present invention. 
Numeral 101 denotes an ink jet head (recording head) 
having 128 ink ori?ces. The recording head 101 is remov 
ably mounted on a carriage 103. Numerals 104 and 105 
denote guide shafts to axially movably hold the carriage 103 
and numeral 106 denotes a belt Which transmits a drive force 
of a carriage motor 107 to the carriage to reciprocally move 
the carriage 103 in a direction b along the guide shafts 104 
and 105. Numeral 108 denotes a ?exible printed circuit card 
(FPC) Which electrically connects the print head 101 With a 
control circuit board 109. Numeral 110 denotes a sheet feed 
roller Which is rotated by a roller motor 102 to feed a record 
sheet 111 in a direction a. 

An image recording operation is noW explained. As 
described above, the print head 101 has 128 ink ori?ces and 
the dot recording of up to 128 lines is made on the record 
sheet 111 as the carriage 103 is moved one run from the left 
to the right (forWard movement) in FIG. 1. After the carriage 
103 has completed one forWard movement from the left to 
the right in FIG. 1, the sheet feed roller 110 is rotated to feed 
the record sheet 111 by the record Width. Further, the 
carriage 103 is moved from the right to the left (backWard 
movement) in FIG. 1 to be ready for the next image 
recording. By repeating the movement of the carriage 103 
and the record sheet 111 a plurality of times, desired 
recording to the record sheet 111 is performed. 

In the above description, the dot recording is made While 
the carriage 103 is moved forWard. Instead, reciprocal 
printing in Which the dot printing is made not only during the 
forWard movement but also during the backWard movement 
may be performed. 
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As described above, the recording head 101 is removably 
mounted on the carriage 103 and in the present embodiment, 
a scanner unit 112 shoWn in FIG. 2 is removably mounted 
on the carriage 103, in place of the recording head 101. The 
scanner unit 112 photo-electrically converts an image of a 
document sheet fed by the sheet feed roller 110 in place of 
the record sheet 111 and outputs it as an electrical signal. 

In FIG. 2, numeral 201 denotes an LED for illuminating 
a light to a document sheet to be read, numeral 202 denotes 
a ?eld lens, numeral 203 denotes a mirror and numeral 204 
denotes a master lens Which directs a re?ected light from the 
document sheet illuminated by the LED 201 to a line sensor 
205. The line sensor 205 has 128 pixels of photoelectric 
elements arranged in one line and outputs an analog image 
signal of a level representing a density of the document 
image. 
A read operation to read the document image While the 

scanner unit 112 is mounted on the carriage 103 in place of 
the recording head 101 is noW explained. 

The recording sheet 111 is substituted by the document 
sheet and it is fed to a predetermined read position by the 
sheet feed roller 110. The carriage 103 having the scanner 
unit 112 mounted thereon is moved forWard from the left to 
the right as it is in the recording operation. Thus, the image 
on the document sheet is read by the line sensor 205 With the 
128-pixel Width. After one forWard movement of the car 
riage 103, the sheet feed roller 110 is rotated to feed the 
document sheet by the 128-pixel Width and the carriage 103 
is moved backWard from the right to the left to be ready for 
the next image reading. By repeating the movement of the 
carriage 103 and the document sheet a plurality of times, the 
document image reading is performed. 

In the above description, the document image is read 
during the forWard movement although the image reading 
may be performed not only during the forWard movement 
but also during the backWard movement. 

The distance of movement of the document sheet by the 
rotation of the sheet feed roller 110 by the roller motor 102 
is not limited to the 128-pixel Width but it may be one-half 
thereof (64-pixel Width) or one quarter thereof (32-pixel 
Width). 
As Will be explained later, the scanner unit 112 performs 

the reading in a bi-level read mode in Which the image is 
read as black and White bi-level information and a multi 
level read mode in Which the image is read as multi-level 
information of three or more levels including half-tone 
densities, such as 8-bit 64 tone information. 

FIG. 3 shoWs a block diagram of an overall apparatus of 
FIG. 1. Depending on application, either the recording head 
101 or the scanner unit 112 is connected to a head connect 
ing unit 2. 
An operation of the present apparatus When used as a 

recording apparatus is ?rst explained together With functions 
and constructions of respective blocks. In this case, the 
recording head 101 is connected to the head connection unit 
2. 

Record data to be recorded (or printed, hereinafter 
referred to as recorded) such as characters or image is 
transferred from a host computer 11 through an interface 
(I/F) 10 under control of the host computer 11 and an 
operation control unit 8. A controller 5 receives the record 
data and processes it to dot data for the dot recording on the 
record sheet by the recording head 101 and stores the 
processed dot data in a memory 25. The controller 5 further 
reads the dot data from the memory 25 under control of the 
operation control unit 8, sends it to the recording head 101 
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4 
through a head connection unit 3 (FPC 108 in FIG. 1) and 
the head connection unit 2 and dot-records characters or 
image on the record sheet. 

A roller motor 14 (Which corresponds to the roller motor 
102 in FIG. 1) is rotated by the motor diver 6 Which is 
controlled by the controller 5 to feed the record sheet. 

A carriage 13 (Which corresponds to the carriage 103 in 
FIG. 1) is moved by driving the carriage motor 12 by the 
motor driver 7 Which is controlled by the controller 5. 

A sensor 9 senses Whether or not the document sheet 
Whose image is to be read has been set on a document sheet 
table, not shoWn and Whether or not the carriage 13 is at the 
start position. 

Not only the characters or image data but also various 
parameters relating to the image recording and reading are 
inputted to the interface 10 from the host computer 11 and 
the operation control unit 8 performs the control operations 
in accordance With those parameters. 
An operation of the present apparatus When used as the 

image reading apparatus is noW explained. In this case, the 
scanner unit 112 is connected to the head connection unit 2. 

In the image reading operation, the scanner unit 112 scans 
the document sheet in the same manner as that of the 
recording head 101 in the recording operation. An LED 17 
(Which corresponds to the LED 201 in FIG. 2) in the scanner 
unit 112 illuminates the document sheet and a re?ected light 
of characters or image is detected by a line sensor 18 (Which 
corresponds to the line sensor 205 in FIG. 2) having a 
photo-electric conversion characteristic. An analog signal 
representing the density of the image outputted from the line 
sensor 18 is ampli?ed by an ampli?er 19 to a level appro 
priate for handling in an analog/digital converter (hereinafter 
referred to as A/D) 20 and it is applied to the A/D. The digital 
version of the data is subjected to correction or image 
processing such as shading correction and binariZation in an 
image processing IC 21 and it is then transferred to the 
apparatus as the image data. 
The transfer is made to the host computer 11 through a 

reverse path to that How of the record data in the recording 
operation. Namely, it ?oWs from the image processing IC 21 
through the head connection unit 2, the head connection unit 
3 and the controller 5 to the memory 25. The controller 5 
further sends the image data read from the memory 25 to the 
host computer 11 through the interface 10 in synchronism 
With the host computer 11. The controller 5 transfers the 
image data received from the image processing IC 21 in the 
form Which is easy to transmit by the interface 10 or easy to 
handle in the host computer 11 under control of the operation 
control unit 8. 
A sWitching operation of the number of read pixels in the 

image read operation is noW explained. As described above, 
the present operation is operable in the bi-level read mode 
and the multi-level read mode. The read mode is indicated 
by the host computer 11 and the operation control unit 8 
controls the operation of the apparatus in accordance With 
the mode. 

For example, When the number of pixels of the line sensor 
18 is 128, the entire line sensor 18 is used to read the image 
as shoWn in FIG. 4A in the bi-level read mode. FIG. 5 shoWs 
a range of reading RA in the document sheet 112 When one 
line is scanned by using all of 128 pixels of the line sensor 
18. Assuming that the one line length is 210 mm (lateral 
length of A4 siZe sheet) and a resolution is 360 dpi, the data 
amount is given by 

1(bit)><128 (pixels)><360/25.4x210(mm)=380976.4(bits) (1) 
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and a memory capacity of approximately 381K bits or more 
is needed. That is, the memory capacity of 1M bits is 
sufficient for the memory 25. 

Since the memory 25 is also used When the apparatus is 
used as the recording apparatus, a minimum capacity for 
other operation control is needed. 
An operation in the multi-level read mode, for example, 

8-bit read mode is noW explained. In the 8-bit read mode, the 
data amount When the reading is performed While using all 
pixels of the line sensor 18 may be calculated by multiplying 
8 bits to the formula (1) above. Namely, it is 8><380976.4= 
3.05M bits and the data cannot be stored unless the capacity 
of the memory 25 is signi?cantly increased. This leads to the 
increase of cost and it is not desirable. 

In the present embodiment, in the 8-bit multi-level read 
mode, the number of pixels for reading is reduced to one half 
of the total number 128 of pixels of the line sensor 18, that 
is, to 64 or to one quarter or 32 pixels as shoWn in FIG. 4B 
or 4C to reduce the data amount per scan, and the memory 
25 is used as it is for the multi-level image reading. 

Namely, as shoWn in FIG. 4C, When a quarter portion (any 
portion) of the line sensor 18 is used, the memory capacity 
of 3.05M/4=762.5K bits is sufficient. Accordingly, the 
memory 25 having the memory capacity of 1M bits may be 
used to construct the multi-level image reading apparatus 
Without increasing the cost. 

Referring to FIG. 6, a con?guration of the image process 
ing IC 21 for the bi-level and multi-level read modes is 
explained. 

In the bi-level read mode operation as instructed by the 
host computer 11, the analog signal derived by reading the 
image by all of the 128 pixels of the line sensor 18 is 
ampli?ed by the ampli?er 19 and it is converted to the digital 
data by the A/D converter 20. Abi-level/multi-level selector 
32 selects a binariZation comparator 30 in the image pro 
cessing IC 21 in accordance With the instruction of the 
bi-level read mode and discriminates black and White (bi 
level) of the digital data by using a predetermined threshold 
and outputs for all of the 128 pixels (FIG. 7A). 
On the other hand, in the multi-level read mode operation, 

the analog signal of the image derived by reading the image 
by all of the 128 pixels of the line sensor 18 is ampli?ed by 
the ampli?er 19 and it is converted to the digital data 
(multi-level data) by the A/D converter 20. In this case, the 
bi-level/multi-level selector 32 selects a multi-level data 
selector 31 in the image processing IC 21 in accordance With 
the instruction of the multi-level read mode. The multi-level 
data selector 31 selects data for one quarter of the total 
number of pixels of the line sensor and the remaining three 
quarters are not used but discarded. Namely, the data for the 
128/4=32 pixels shoWn in FIG. 4C is processed by the image 
processing IC 21 and it is outputted as the multi-level data 
(FIG. 7B). A range of the 32 pixels may by any part of the 
128 pixels. 

In the scan operation of the scanner unit in the multi-level 
read mode, the read Width of one scan is one quarter of that 
in the bi-level read mode and hence the Width of movement 
of the document sheet is also one quarter and the scan 
operation is performed four times as much in the multi-level 
read mode as that in the bi-level read mode. 

In this manner, the bi-level reading and the multi-level 
reading of the image may be attained Without signi?cantly 
changing the con?guration of the recording apparatus and 
Without signi?cant increase of the cost. 

Mechanical and optical performance and accuracy of the 
present apparatus may be enhanced by using a speci?c 
portion of the line sensor 18. 
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6 
As shoWn in FIG. 8B, When a substantially White docu 

ment sheet is read by the line sensor 18, the line sensor 18 
receives a re?ected light having a hill-shape distribution so 
that the output of the line sensor 18 is an electrical signal 
Waveform having a hill-shape distribution. 

This is due to the affect of the optical characteristics of the 
LED 201 Which is the light source of the optical system in 
FIG. 2 and the lens 202, mirror 203 and lens 204 for 
directing the re?ection light to the line sensor 18. 

For example, it is commonly knoWn that by a character 
istic of the lens 204, the intensity of the light passing through 
the center of the lens and the intensity of the light passing 
through an outer edge are different (cosine fourth poWer 
rule), and a high level in the Waveform of FIG. 8B corre 
sponds to the center area of the lens 205 and the sensor 18 
and a loW level of the Waveform corresponds to the outer 
edges (opposite ends) of the lens 205 and the line sensor 18. 

Accordingly, even if a substantially uniform light inten 
sity emanates from the document sheet as the re?ected light, 
the outer edges (opposite edges) of the signal Waveform 
shoWn in FIG. 8B receive less re?ected light than that Which 
the center area receives. This indicates that the resolution 
and the tonality Which are the reference to the performance 
and the accuracy of the image reading apparatus are inferior 
in the outer edges (opposite ends) of the line sensor to the 
center area. 

From the above, as shoWn in FIG. 8A, by using the 64 
pixels or 32 pixels located at the center of the lens 205 and 
the line sensor 18 as effective pixels, the mechanical and 
optical performance and accuracy may be enhanced. 

FIG. 8A shoWs an example in Which 32 pixels on the left 
and right, respectively of the center CP of the line sensor 18 
(total of 64 pixels) are used as the effective pixels. 

It has been described that the use of the center area of the 
line sensor 18 by taking the characteristic caused by the lens 
205 into consideration enhances the performance and the 
accuracy. Another example in Which the use of the center 
area of the sensor 18 enhances the performance and the 
accuracy by a speci?c method for constructing the LED 201 
Which is the light source is explained beloW. 
As described above, since the light source of the scanner 

unit 112 is the LED 201, the light source is substantially a 
point light source. Thus, as shoWn in FIG. 9, there are 
portions Which are closer to the document sheet and farther 
from the document sheet and the illumination intensity 
exhibits a distribution. As a result, the re?ected light Which 
the line sensor received from the document sheet 18 exhibits 
a hill-shape intensity distribution depending on the distance 
from the LED 201 to the document sheet and the output 
Waveform of the line sensor 18 exhibits a hill-shape distri 
bution like that shoWn in FIG. 8B. 
Ahigh level portion at the center area of the hill-shape has 

a high illumination and exhibits high S/N ratio and tonality. 
Accordingly, by using the center 64 pixels or 32 pixels of 

the 128 pixels of the line sensor 18 as they Were in the 
previous embodiment, the image reading apparatus of high 
performance and accuracy is attained. 

While 64 pixels of the 128 pixels of the line sensor 18 are 
used as the effective elements in the above embodiment, 32 
pixels may be used in Which case 16 pixels on the left and 
right, respectively, of the center CP of the line sensor 18 
(total of 32 pixels) may be used. 
The numbers of pixels on the left and right of the center 

CP need not be equal and they may be appropriately selected 
in accordance With the characteristic of the apparatus. 

In the above embodiments, the line sensor has 128 pixels 
although it is not restrictive. Further, the multi-level reading 
may be performed by using the tonality other than 8-bit 
tonality. 



5,987,194 
7 

The present invention is applicable to not only the image 
recording/reading apparatus but also to a dedicated image 
reading apparatus. 

In the above embodiments, the read resolution by the 
scanner unit 112 is same for the bi-level read mode and the 
multi-level read mode. In an alternative embodiment, the 
resolution in the multi-level read mode is reduced to one 
half, for eXample and the image read Width is set to one half 
of the total number 128 of piXels of the line sensor 18 (FIG. 
4B). In this manner, the total data amount in the multi-level 
read mode is 32-piXel data amount (Which is one quarter of 
that in the bi-level read mode) as it is in the previous 
embodiment. 

In the ?rst embodiment, the three quarters of the data 
Which are not used are discarded after the output from the 
A/D converter 20. Alternatively, one quarter of the line 
sensor 18 may be activated and the three quarters may be 
deactivated and the signal from the line sensor 18 may be 
applied to the ampli?er 19 and the A/D converter 20. 

In accordance With the present invention, the bi-level 
reading of the image as Well as the multi-level reading are 
attained With a simple construction and Without signi?cant 
increase of the cost. 

While preferred embodiments of the present invention 
have been described, it should by understood that the present 
invention is not limited thereto but various modi?cations 
thereof may be made Without departing from the scope of the 
claims. 
What is claimed is: 
1. An image reading apparatus for supplying image data 

representing an image of a document sheet to an eXternal 
apparatus, comprising: 

a line sensor having a plurality of photoelectric elements 
arranged in one line, for reading an image of the 
document sheet; 

?rst conversion means for converting image data from 
said line sensor to multi-level image data; 

second conversion means for converting image data from 
said line sensor to bi-level image data; 

reception means for receiving from the eXternal apparatus 
an instruction indicating an image data output mode; 

output means for outputting the multi-level image data 
from said ?rst conversion means When the received 
instruction indicates a multi-level image data output 
mode and outputting the bi-level image data from said 
second conversion means When the received instruction 
indicates a bi-level image data output mode; and 

selection means for selecting the number of the photo 
electric elements of said line sensor to be used for 
reading the image in accordance With the image data 
output mode indicated by the received instruction, so 
that the number of photoelectric elements to be used in 
the multi-level image data output mode is smaller than 
the number of photoelectric elements to be used in the 
bi-level image data output mode. 

2. An image reading apparatus according to claim 1, 
further comprising: 
memory means for storing the bi-level image data and the 

multi-level image data output from said output means. 
3. An image reading apparatus according to claim 1, 

Wherein all photoelectric elements of said line sensor are 
selected in the bi-level image data output mode and a subset 
of the photoelectric elements of said line sensor are selected 
in the multi-level image data output mode. 

4. An image reading apparatus according to claim 1, 
further comprising: 

8 
?rst drive means for moving an image read position of 

said line sensor in a ?rst direction perpendicular to the 
line in Which the plurality of photoelectric elements of 
said line sensor are arranged; and 

5 second drive means for moving the document sheet in a 
second direction perpendicular to the ?rst direction. 

5. An image reading apparatus for outputting image data 
representing an image of a document sheet to an eXternal 
apparatus, comprising: 

a line sensor having a plurality of photoelectric elements 
arranged in one line, for reading an image of the 
document sheet; 

?rst conversion means for converting image data from 
said line sensor to multi-level image data; 

second conversion means for converting image data from 
said line sensor to bi-level image data; 

reception means for receiving from the eXternal apparatus 
an instruction indicating an image data output mode; 

output means for outputting the multi-level image data 
from said ?rst conversion means When the received 
instruction indicates a multi-level image data output 
mode and outputting the bi-level image data from said 
second conversion means When the received instruction 
indicates the bi-level image data output mode; and 

selection means for selecting the number and positions of 
the photoelectric elements of said line sensor to be used 
for reading the image in accordance With the image 
data output mode indicated by the received instruction, 
so that in the multi-level image data output mode, the 
number of photoelectric elements to be used is smaller 
than the number of photoelectric elements to be used in 
the bi-level image data output mode and photoelectric 
elements located at a center of said line sensor are used 
for reading the image. 

6. An image reading apparatus according to claim 5, 
further comprising: 
memory means for storing the bi-level image data and the 

multi-level image data output from said output means. 
7. An image reading apparatus accordance to claim 5, 

Wherein all photoelectric elements of said line sensor are 
selected in the bi-level image data output mode and a subset 
of the photoelectric elements of said line sensor are selected 
in the multi-level image data output mode. 

8. An image reading apparatus according to claim 5, 
further comprising: 

?rst drive means for moving an image read position of 
said line sensor in a ?rst direction perpendicular to the 
line in Which the plurality of photoelectric elements of 
said line sensor are arranged; and 

second drive means for moving the document sheet in a 
second direction perpendicular to the ?rst direction. 

9. An image recording apparatus for recording an image 
on a record sheet based on image data from an eXternal 
apparatus, comprising: 

interface means for transmitting/receiving data to/from 
the external apparatus; 

feed means for feeding the record sheet in a ?rst direction; 
a carriage for mounting thereon a recording head for 

recording an image on the record sheet fed by said feed 
means; and 

drive means for moving said carriage relative to the 
record sheet in a second direction perpendicular to the 
?rst direction, 

Wherein a read unit, comprising a line sensor having a 
plurality of photoelectric elements arranged in one line, 
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for reading an image is removably mounted on said 
carriage in place of the recording head, said carriage 
having the read unit mounted thereon is moved by said 
drive means relative to a document sheet fed by said 
feed means to read an image of the document sheet, and 
the read unit outputs image data representing the 
image, 

and Wherein said interface means transmits either multi 
level image data or bi-level image data in accordance 
With an image data output mode indicated by an 
instruction received by said interface means, and the 
number of photoelectric elements of the line sensor in 
the read unit to be used for reading the image is selected 
in accordance With the image data output mode, so that 
the number of photoelectric elements to be used in the 
multi-level image data output mode is smaller than the 
number of photoelectric elements to be used in the 
bi-level image data output mode. 

10. An image recording apparatus according to claim 9, 
further comprising: 
memory means for storing the multi-level image data and 

the bi-level image data to be transmitted by said 
interface means. 

11. An image recording apparatus according to claim 10, 
Wherein When the recording head is mounted on said car 
riage to record to record an image on the record sheet, said 
memory means stores the image data for the image record 
mg. 
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12. An image recording apparatus according to claim 9, 

Wherein all photoelectric elements of the line sensor are 
selected in the bi-level image date output mode and a subset 
of the photoelectric elements of the line sensor are selected 
in the multi-level image data output mode. 

13. An image recording apparatus according to claim 12, 
Wherein photoelectric elements located at a center of the line 
sensor are used for reading the image in the multi-level 
image date output mode. 

14. An image recording apparatus according to claim 9, 
Wherein said feed means feeds the document sheet an 
amount that varies in accordance With the image data output 
mode. 

15. An image reading apparatus according to claim 1, 
Wherein photoelectric elements located at a center of said 
line sensor are used for reading the image in the multi-level 
image data output mode. 

16. An image reading apparatus according to claim 4, 
Wherein said second drive means moves the document sheet 
an amount that varies in accordance With the image data 
output mode. 

17. An image reading apparatus according to claim 8, 
Wherein said second drive means moves the document sheet 
an amount that varies in accordance With the image data 
output mode. 
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